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(57) [Abstract] 

[Problem] One surface reforming irethod in order to obtain we 
ave or knit naterial or nonwoven fabric which possessesfront 
and back strange function is offered. 

[Means of Solution] Irradiating to one surface of weave or knit 
material or nonwoven fabric which arranges theplasma which 
occurs in between atmospheric pressure plasma generation 
electrode, outside electrode, forrningthe active species, one 
surface irrprovernent method of weave or knit material or 
nonwoven fabric which graft polyrrmzation doesthe 
polyrrerizable monomer next in said active species. 



[»IM»*©*i§fl] 



[Gaines)] 

[Qaim 1 ] Irradiating to one surface of weave or knit material 
or mnwDven fabric which arranges theplasrm which occurs in 
between atmospheric pressure plasma generation electrode, 
outside electrode, forrringfhe active species, one surface 
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imp-overrent method of weave or krdi material or nonwoven 
fabric wiiich graft rx>lynerizanon doesrhe porymerizable 
rronorrer next in said active species. 

[Qaim2] In active species occasion where graft polyma-iaatio 
n ita^polyrrerizablenttrKmEr, r»lyrreri22bleni)rxnrjerfbe 
method which is .stated in Gaiml which designates that it 
blowsto one surface of weave or knit material or nonwoven 
fabric as feature. 

[Qaim 3] Graft polymerization doing hydrophil ic mononer i 
n one surface, being a hydrophobic weave or knit material or a 
nonwoven fahric wtochbecotres, water absorption rate due to 
JIS L 1096 method A, one surface is 3 second or less, weave or 
knit material or nonwoven fabric which designates that other 
one surface is 100 second or more asfeature. 

[Qaim4] Graft rx>lyrrerization doing hydrophilic monomer i 
n one surface, being a hydrophobic weave or knit material or a 
nonwoven fabric whichbecomis, weave or knit material or 
nonwoven fabric which designates that quantity ofhydrophilic 
group of one surface is 3 times or greater of quantity of 
hydrophilic group of otherone surface as feature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards one s 
Ltrface reforming method of weave or knit material or 
nonwoven fabric and weave or knit material orthe nonwoven 
fabric where one surface is improved. 

[0002] 

[Prior Art] Because of body tenpetature regulation and water ha 
s always evaporated fromtheskin of person with physiological 
perspiration function, normally in time, but wbenthe extreme 
sports is done, perspiration quantity increases in order 
toprevent suddenrise of body teiiperarure. 

[0003] Because of tins when also humidity of space inside clothi 
ngrises at time of extreme sports, becomes temperature 33 °C 
and the humidity 65 % or higher perspiration which from sweat 
line reaches to body surface becorreampossible gasification, it is 
said that perspiration of liquid phase starts. 

[0004] Originally, increase of perspiration quantity body temp 
erature which rises withthe beat of vaporization has function 
which decreases, but when it is kept in theclolhing surface where 
perspiration remains in skin surface, touches to skinthebody 
temperature regulation due to heat of vaporization stops 
operating effective, with rroreand more to cause rise of 
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clothing internal temperature and perspiration quantity means. 

[0005] Conversely, motion ending, when body temperature sta 
its going down, whenthe perspiration exists in perspiration of 
body surface and clothing surface which touchesto skin, these 
evaporate, becorue cold and become cause whichfeels 
impression. 

[0006] In order to cancel discomfort such as this kind ofmotio 
n time or the< sweaty feel x tacky feel x becoming cold 
inpression after motion, clothing whichpossesses property that 
it can absorb perspiration of body surface rapidlyfrom portion 
which touches to skin it can discharge quickly tothe external 
environrrjent, is necessary. 

[0007] When conventional fiber material is appraised from this 
viewpoint, fiber material of cotton and wool or other natural 
fiber 100%, because it is superior in hygroscopic, sucks up 
perspirationwell, but because it is superior even in water 
retention, perspiration which issucked vip once does not 
evaporate easily, considerable water-remains in fiber inside, 
requires tine in drying. Cb one hand, because as for fiber 
material of synthetic fiber 100%, when contactingwith water, 
water absorption rate is low, is inferior to water permeability, 
absorotionandnxwement of perspiration are not done and 
become cause whichcauses di scornfort due to perspiration 
getting wet. 

[0008] Regarding nixed .spinning product of natural fiber and sy 
nthetic fiber, it becomes statewhere perspiration which is sucked 
up is absorbed in natural fiber, becausethe containing water is 
protected, perspiration (water) there is a deficiency does not 
evaporateeasily. 

[0009] In order to cancel these deficiency, one surface being h 
ydrophobicity, clothwhere other one surface is hydrophilicity is 
proposed 

[0010] Here, hydrophobic weave or knit material and both sur 
faces hydrophilic weave or knit material and one surface being 
Ijydrophobirityin Figure 1 , other one surface model diagram 
concerning absorbing water * water permeability of 
thehydrophilic weave or knit material is shown. 

[001 1] Hydrophobic weave or knit material like fiber material o 
f synthetic fiber 100%, as shown in model diagrarn(A)ofthe 
Figure 1, -3 does not do water permeation layer to outside, 
both surfaces like fiber material of natural fiber 100% as for 
hydrophilic weave or knit material, like the model diagram(B), 
water permeation layer reaches to outside, but spreading 
ofwater permeation layer of inside and outside is uniform 
weave or knit material which hydrophilic surface and 
hydrophobic surface conirining is done, as shown inthe (Q, 
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[0012] Namely, behavior for perspiration which is needed truly 
inweave or knit material oftre spoits clothing andorotlier 
for underwear, perspiration it is not containing waterto do in 
wave or krrit material interior, containing water do rather in 
weave or knit material interior, movingto hydrophilic surface 
which is touching with external air always fromhydrophobic 
surfacewhich is touching to skin side, it is scattering * to radiate 
perspirationin surface layer. Namely, one surface being 
hydrophobicity, weave or knit material where other one surface 
tsthe hydrophilicity is soirediing which can achieve behavior 
which catches. 

[0013] Therefore, one surface being hydrophobic surface, vario 
us methods in order to obtain theweave or knit material where 
other one surface is hydrophilic surface is proposed, with 
postfabricauonnxthodwbich applies hydrophilicity drug or 
water repellency drug to one surface of for example weave or 
krrit materia], theweave or knit material which does not cause 
sweaty feel and tacky feel etc can be producedeasily and thing 
is known. But, as for weave or knit material which is acquired 
by this process method , because thedrug is applied simply, 
resistance to laundering to be scanty, because weave or knit 
rmterialcausesphigging, with drug which in addition was applied 
it isinferior to air permeability. 

[0014] Making use of low temperature plasma method, lowtem 
perature plasma treatment doing one surface of synthetic fiber 
weave or knit material underthe vacuum, granting 
hydrophilicity, also method which it tries to obtainthe weave or 
knit material which possesses front and back strange function is 
proposed With said process method, locking synthetic fiber 
weave or knit material on electrode surface inside internal 
electrode type plasma equipment whichuses parallel flat plate 
type electrode it treats one surface of weave or knit material, 
but because there isa air perrrEabilily in weave or knit material , 
wiien plasma illuirination it does, weave or krrit material 
entirety (both front and back sides) is done theplasrm 
treatment. Therefore, with this method, satisfactory front and 
back strange function is not acquired. 

[0015] 

[Problems to be Solved by the Invention] This invention design 
atesthat weave or knit material or does not have processing 
method of thenonwoven fabric or deficiency which catches 
weave or knit material or nonwoven fabric which do nothave 
this deficiency are offered as object. 

[0016] 
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[Means to Solve the Problems] As for this inventor as for result 
of repeating diligent investigation, factthat above-rrentioned 
problem can be achieved plasma which occursbetween 
atmospheric pressure plasm generation electrode, by irradiating 
to one surface of weave or krrit material or thenonwoven 
fabric was discovered this invention was completed on basis of 
these knowledge. 

[0017] Namely, this invention is sorrethiiig which offers inven 
tion whichrelates to below-rrentioned each section. 

[0018] Irradiating to one surface of weave or knit material or n 
onwoven fabric which arranges theplasrm which occurs in 
between Claim 1 atrmspheric pressure plasm generation 
electrode, outside electrode, fomingthe active species, one 
surface irrprovement method of weave or knit material or 
nonwoven fabric which graft polytvEiization doesthe 
polymerizable monomer next in said active species. 

[0019] In Gaim2 active species occasion where graft polyrre 
rization it doespolyirerizable mononEr, polyrrerizable 
monorrerthe method whichis stated in Claim 1 which 
designates that it blowsto one surface of weave or knit material 
or nonwoven fabric as feature. 

[0020] Graft polymei ization doing hydrophilic rrDnorrer on se 
ction 3 pieces aspect, being a hydrophobic weave or knit 
material or a nonwoven fabric which becomes, water absorption 
rate due to JIS L 1096 method A, one surface is the3 second or 
less, weave or knit material or nonwoven fabric which 
designates that other one surface isthe 100 second or rrore as 
feature. 

[0021] Graft polymerization doing hydrophilic monomer in CI 
aim4 one surface, being a hydrophobic weave or knit material 
or a nonwoven fabric whiclibecorres, weave or knit material or 
nonwoven fabric wruchdesignatestnatqtmityofhydrophilic 
group of one surface is 3 times or greater of quantity of 
hydrophilic group of olherone surface as feature. 

[0022] 

[Errbodiment of Invention] Below, this invention is explained i 
n detail. 

[0023] This invention method 

Irradiatingplasm which occurs between atmospheric pressure p 
lasma generation electrode as first step, tothe one surface of 
weave or knit material or nonwoven fabric, activating surface 
of weave or knit material or nonwoven fabric, imking use of 
polymerizable active species of surface of weave or krrit 
material or thenonwoven fabric which is activated by 
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irradiating plasma; in second stage, ttepolymerizable monomer 
graft polymerization it does nethod of this invention, in 
surface of the weave or knit material ot nonwoven fabric. 

[0024] With [ first step ] first step, plasma treatment of weave 
or knit material or nonwoven fabric is done. 

(1) Types of material 

Weave or knit material or nonwoven fabric (Below .there are 
times when " weave or knit material or nonwoven fabric " is 
said " cloth " with. ) which is used with this invention may be 
hydrophilicity carhydrophobic whichever ones, but 
hydrophobic fiber is desirable. 

[0025] As hydrophobic fiber, it can illustrate synthetic fiber or 
other various fiber of polyester ,the polyarride , 
polypropyiaie type and poly acrylic type. 

[0026] As hydrophilic fiber, it can illustrate cotton, linen, sdl 
k andthe wool etc. 

[0027] Are of weave or knit material or as nonwoven fabric, a 
nixed spinning of hydrophobic fiber and hydrophilic 
polymerwhich weave or knit material or it is possible also to 
use nonwoven fabric. This weave or knit material or as 
nonwoven fabric, nixed spinning of polyester fiber and cotton 
itcan illustrate. 

[0028] Weight of weave or knit material or nonwoven fabric is 
not scnsthingvihichespeciallyis limited usually, it is a 30 to 
500 g/nfi extent. 

[0029] Thickness of weave or knit material or nonwoven fabri 
c which is used with this invention isnot something which 
especially is limited, it is possible to be arelatively thin weave or 
knit material or nonwoven fabric, thickness of weave or knit 
material or nonwoven fabric, usually, is 50 to 1 ,000 m 
extent. According to rrethod of this invention, being a 
relatively thin weave or knit material onwnwoven fabric (100 
m or less extent), it can acquire front and back strange 
function 

[0030] Thickness of fiber, especially limitation is not done, us 
ually, it is a 15 to 400 denier extent. 

(2) Plasma treatment 

To do by irradiating to one surface of weave or knit material or 
nonwoven fabric wrncharranges plasma which occurs between 
atmospheric pressure plasnB generation electrode, outside said 
plasma, generation electrodeit is possible pi asm treatment in 
this invention method. 
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[003 1 ] With this invention method which uses atmospheric pre 
ssure plasma-generating apparatus, occurrence of plasma is 
doneunder absence of weave or knit material or nonwoven 
fabric, \\e irradiate said plasma (It isfbrrredby plasma active 
species )to one surface of weave or knit rmterial or nonwoven 
fabric, generate plaara underexi sting of weave or knit material 
or nonwoven fabric and we differ from conventional nethod 
wirichdoes plasma treatment. 

[0032] Occurrence of plasma in between atmospheric pressure p 
lasma electrode as under atmospheric pressure beenable to 
generate plasma due to discharge, had with electrode andthe 
counterelectrode (ground voltage) which for discharge 
occurrence are fomEd, it is possible todo making use of 
atrrnspheric pressure plasma-generating apparatus. 

[0033] As for atmospheric pressure plasma-generating apparatu 
s. electrode and counterelectrode for for example discharge 
occurrence. Existing across discharge space in order, to 
introduce gas we havingthe high frequency power supply in 
order imprinting to do high frequency voltage for electrode 
fordischarge occurence, imprinting doing high frequency 
voltage in electrode fordischarge occurrence and generating 
plasma in discharge space, it canrmke constitution which 
possesses kind of outlet which canirradiate said plasma to 
surface of matter being treated ( weave or knit rmterial or 
nonwoven fabric). 

[0034] When atmospheric pressure plasma-generating apparatu 
s is used, because it is not necessary vacuum pumping to doinside 
equipment, because not to need, in addition to do continuous 
treatrrenteasily it ispossible step to facility for that it is 
desirable. If it is possible to do plasma treatment in continuous, 
plasma-generating apparatus being therniniature, because 
treatment of matter being treated easily, it is possible at 
thesame time to do in efficient, regardless of size (length) etc of 
matter being treated ( weave or knit material or nonwoven 
fabric ), it is desirable. 

[0035] Therefore, it is possible to continuous to do plasma trea 
merit in this inventionmethod As in for exanple Figure 2 
shown in schematic, to do it is possible this continuous plasna 
treatment method O, it is possible to do withkind of method 
which is stated in the for exanple Patent No. 2893259 
disclosure. 

[0036] In addition, it blows out as atorospheric pressure plasma 
-generating apparatus, can use type atmospheric pressure 
plasma-generating apparatus. Asforblowingouttype 
atmospheric pressure plasma-generating apparatus, 
counterelectrode surrounds periphery ofthe electrode for 
discharge occurrence for example in atmospheric pressure 
plasma-generating apparatus of ldndof constitution which was 
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inscribed, is forrred to cylindrical wirichpossesses outlet of 
nozzle. As tliis blowing out type atmospheric pressure plasrm- 
generating apparatus, blowing out type kind of atmospheric 
pressure plasma-generating apparatiiswhich is stated in Japan 
Lhexairined Patent Publication Hei 1 0-1 99697 disclosure can 
be used desirably. schematic diagranus.^wnm Figure 3. 

[0037] Condition of plasma treatment which uses atmospheric 
pressure plasma-generating appara&is cannot be United, 
especially can set appropriately according to types (Such as 
material , thickness and density ) of the weave or knit 
material or nonwoven fabric. 

[0038] helium gas, you can list to gas (It supplies to discharge 
space between plasma generation electrode gas) whichisused 
for theocairrence of plasma, or helium gas and oxygen gas , 
argon gas , nitrogen gas , hydrogen gas , carbon dioxide etc 
therrixedgas. When nixed gas of helium gas or helium gas 
and other gas is used,because stability glow discharge plasma is 
likely to occur, it is desirable. When nixed gas of helium gas 
and other gas is used, it isdesirable to designate helium gas, as 
for exanple 50 vol% or greater extent. 

[0039] As input power, from discharge sustained and point of p 
lasrra uniformity, itis desirable to use for exanple 100W to 2 
kW (frequency 100 KHz to 500 MHz extent) extent. 

[0040] Gas pressure at tine of discharge is atmospheric pressure 
extent. 

[004 1 ] Row of gas carmoC be limited and can set especiallyappr 
opriately, but it is a extent below 10 liter/nin usually, lower 
limit of gas flow is not limited especially. It is a 0.1 liter/nin 
extent. 

[0042] Is irradiated method which especially is not limited plas 
mawhich occurs inside plasma-generating apparatus to weave or 
knit material or nonwoven fabric. Fromoutlet (blowing 
orifice) which is formed to for exanple nozzle, 1 nrnto 1 0 cm 
extent and preferably 3 to 1 0 mm extentit can irradiate to 
weave or knit material or nonwoven fabric which is placed in 
thesite which leaves. 

[0043] It can set weave or knit material when continuous treat 
merit is done or reed rale of nonwoven fabric,appropriately 
types of weave or knit material or nonwoven fabric, according 
to theflow and high frequency electric power etc of gas but it 
is a 5,000 mnVrrin or less extentusually, is a preferably 1,000 
rrm'rrin or less extent 

[0044] Inaddition, it ispossible to irradiate plasma, to entire su 
rfaceoflhe weave or knit material or nonwoven fabric, but 
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when it iiradiaies partially, it is adtablein order smoothly it is 
possible, to use for especially underwear etcto remove from 
perspirahoa 

[0045] By this plasrra treatment , active species is formed to su 
rface of weave or knit material or thenonwoven fabric. 

[0046] [Second stage] Coniacting radcally polyrnerizable mono 
mer, grafi polymerization it does surface of weave or knit 
material or thenonwoven fabric which with second stage, it 
acquired in first step, possesses the active species. 

[0047] Under atmospheric pressure it is possible with weave or 
knit naterial or as for to contact ofthe surface and monorrer 
which of nonwoven fabric possess active species and,befbrehand 
weave or knit material or vacuiimoiagassing doing surface of 
nonwoven fabric, in the for example 0. 1 Torr or less extent ( 1 3. 
3 Pa or less extent), it is possible to do. Beforehand weave or 
knit material or air which is contained in nonwoven fabric tobe 
removed by vacuumoutgassing doing, because graft 
polymerization reaction advances more rroreeasily, it is 
desirable. In addition, or nonwoven fabric while contacting with 
monorrer, also to dothe vaoaimoxitgassrngii is possible. 
INDEX 16 TRANSLATED AS: weave or knit material ... 

[0048] Regarding to this invention method, weave or knit mat 
erial or as for graft rx)lyrnsrizationreaction for one surface 
ofthe nonwoven fabric, it is possible, for example vapor phase 
reaction or it is possible to do withwhich of 1 iquid phase 
reaction ( inirersion method or impregnation method ) to do 
with method which comronuse is done. When graft 
polymerizalion reaction is done with vapor phase , formation 
of honripolvmer iscontroled by comparison with, at sane time 
control of graft polymerquantity is easy liquid phase reaction, 
or texture of nonwoven fabric to decrease isdifficult. Therefore, 
it depends on vapor phase reaction and it is desirable to do 
thegraft polymerization. INDEX 1 5 TRANSLATED AS: 
weave or knit material ... 

[0049] In addition, as for graft polymerization reaction, blowin 
g polynerizable monorrer to weave or knit material or 
thenoKWOven fabric, it is possible to do, ( impregnation method 
). When graft polymerization reaction was done with 
impregnation method , durability of front and backstrange 
function of cloth which is acquired especially issuperiar. 

[0050] If as for condition of graft rxilvmerization reaction, it is 
possible to set appropiiatelyaccordingto types etc of 
rmnomer desired graft polymerization quantitative ( 
hydrophilicity orhydrophobicity ) isacquired, it is not 
somethiiig which especially is limited, hi case of gas phase 
nEthod or inmersion method, usually, with 15 to 80 °C 
extent it makes 10 rrin to 3 0 hour extent 



ISTA's Paterra(ta), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment fromils use. WWW: http://www.irtlsrierice.com Tel:800-430-5727) 



P.ll 



JP O1159074A Machine Translation 



[00 5 1] -t;l^l>^y«51S^I±. «7ttf. 

m <d zf =j x-7 m *f ® ic s s t±m s <* £ * s-f * c 1 1= * 

<*«35JS?a (*S^1 0 0%) Zm^Tt^K. *>§;•* £ 
3 0-9 0°CSg(=T. 1 0#~30 B?RS)iIg. S?*L 



[0 0 5 2] *%WX'mmtl*> ! 7i>1}>l>m-£ZI1&K& 



[0 0 5 3] 7v*>Jl>S£Em&#£i*<tl*. 
[0 0 5 4] $l7Ktt©mg<*i LTIi, #l*.lf. 7$ 'J 

;u, ^ yii^B- 2 -t kd^vi^ju. N-e-ju 

— 2-tfn'JKV, 2— (N, N-v>f 

;u75^) x*>u, y £2 <;;uK-2- (n, n-v/ 

[005 5] ®7K1£0>iiia#t LTl*, 7? y;u$^- 
^ ^x^m/WfljjtTj £ I) „ 
[0 0 5 6] ©li^lX^^SSflii^v^^S^BIffi'S* 

SttT^bftfclSS&xii^taftii. *tf£«&^xi;t 



[0057] ®?m®®myav.it*tsnfi tmimmmft 



[0051] When it does with impregnation method , while moving 
for exanple cloth to continuous, iris possible to do by 
polymerizable monomer with nitrogen or other inert gas 
conization doing on theplasrm iUinination aspect of cloth. 
Occasion where it blows with atorrization , making use of 
starting liquid (monomer 100 %) ofthe monomer it is good, 
making use of aqueous solution it is good. With impregnation 
method, it is possible to provide step which is heated itis not 
necessary and, heating step to provide. While atorrizalion 
doing, it is possible as for to heat and, atonizationafter doing, 
it is possible to do, usually, with 30 to 90 °C extent, the 10 
rrinto 3 0 hour extent and preferably 1 to 2 5 hours extent 
does. Case heating step is not provided, after if blowing, 1 to 3 
0 hour extent it shouldhave left. 

[0052] Radically polymerizable monomer which is used withthi 
s invention is something which can beselected appropriately 
according to application of weave or knit material or 
thenonwoven fabric, but weave or knit material or nonwoven 
fabric in case of hydrophobic nBkmguseoflhehydrophilic 
monomer, weave or knit material or nonwoven fabric in case 
of hydrophilic hydrophobic monomer isused. When weave or 
knit material or nonwoven fabric is nixed spinning of 
hydrophobicity andhydrophilic polymer .selecting 
hydrophilicity or hydrophobic monomer appropriately, you 
can use. 

[0053] Here, radically poiyrrerizable monoiner, it possesses ca 
rbon-carbon double bond, it is a monomer which polyrrerization 
reactionadvances due to continuous chain polyrrerization . 

[0054] As hydrophilic monomer, for exanple acrylic acid , rre 
thacrylic acid , 2-hydroxyethyl acrylate , 2-hydroxyethyl 
lrethacrylate and N - vinyl- 2 - pyrrolidone , you can list 
acrylic acid - 2 - (N.N-di methylanino) ethyl , methacrylic acid - 
2 - (N,N-di m^ivlarrino) ethyl , 4 - vinyl pyridine and 2 - 
vinyl pyridineetc. 

[0055] As hydrophobic mononer, it can illustrate acrylic acid 
perfluoi'ooctyl ethyl and methacrylic addoerfluorooctyl ethyl 
etc. 

[0056] Combination of weave or knit material or nonwoven fa 
brie and radically rx)lymerizable nonomer is something 
whichcan be selected appropriately according to objective of use, 
but the weave or knit material or nonwoven fabric which is 
acquired combining weave or knit material or ixjnwoven 
fabricand monomer of especially or less, because water it is 
superiorin function which from one surface of weave or knit 
material or nonwoven fabric ismoved to other surface, is 
desirable. 

[0057] As combination of hydrophobic weave or knit material 
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or nonwoven fabric and hycirophilic monomer, polyester weave 
or knit material or nonwoveu fabric acrylic acid , polyester 
weave or knit material or nonwoven fabric methacrylic acid , 
polyester weave or knit material or nonwoven fabric 2- 
hydroxyethyl acrylate , polyester weave or kni t material or 
nonwoven fabric 2-hydroxyethyl nEthacryiate , polyester 
weave or knit material or nomvoven fabric and N- vinyl - 2 - 
pynrolidone , polyamide weave or knit maierial or nonwoven 
fabric acrylic acid , polyamide weave or knit material or 
nonwoven fabric and ntthacrylic acid , polyamide weave or 
knit material or nonwoven fabric and tbs2-hydroxyethyl 
acrylate , polyamide weave or knit material or nonwoven 

fabric arri 2-hydroxye%l rrEthacrylate , polyamide plain 
weave or nonwoven rabricandN - vinyl - 2 - pynrolidone , 
polypropylene type weave or knit material or nonwoven fabric 
and acrylic acid , (he polypropylene type plain weave or 
nonwoven fabric and methacrylic acid , polypropylene type 
plain weave or nonwoven fabric and the2-r^oxyethyl 
acrylate, polypropylene type plain weave or nonwoven fabric 
and 2-hydroxyethyl nEthacryiate , polypropylene type plain 
weave or nonwoven fahricand N - vinyl - 2 - pyrrolidone 
combination is desirable. Even in these conijinations, 
corrbination of especially polyester weave or knit material or 
thenonwoven fabric and acrylic acid is desirable. 

[0058] As con&inationof hydrophiUc weave or knit material o 
r nonwoven fabric and hydrophobic monomer, cottonwea ve or 
knit material or nonwoven fabric and acrylic acid 
perfluorooctyl ethyl , cotton weave or knit material or 
nonwoven fabric and therrethacrylic acid perfluorooctyl ethyi 
cranbination is desirable. 

[0059] Amount used of monomer and is something which can b 
e selectedappropriately due to reaction condition etc if is 
quantity which can grant the hydrophilicity or rydrophobicily 
which responds to application in otlier one surface sideof 
weave or knit material or nonwoven fabric, it is not sornething 
which especially ishrrited, it can set appropriately according to 
desired graft amount or grafting ratio. If for example acrylic 
acid is, graft amount 0.012 to 0.029 irole/ne extent (As 
grafVingratio which is based on total weight of weight 173 g/ric 
weave or knit material, 0.5 to 1 . 2 wt% extent ) with, should 
liave used thekind of quantity which becomes, usually, is 
innErsion method, thequantity of 100 to 200 fold of desired 
graft amount should have been used 

[0060] When due to impregnation netted, because loss of iron 
onrer when blowing, itbecomes many in comparison with gas 
phase method and immersion method, in order forthe quantity 
which is blown to surface of weave or knit material or 
nonwoven fabricactually to become above-mentioned range 
extent, blown-on amount can beset appropriately. 
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[0061] This way. weave or knit material or nonwovenfabric w 
hich possesses weave or knit naterial or thetrmwoven fabric 
namely from and back stranjs fliicticra where only one surface 
isirnproved is acquired 

[0062] Generating plasma under absence of weave or knit mater 
ial or nonwoven fabric, rtbecomes possible, can irrprove only 
one surface to cause active species inonly for one surface if 
said plasm according to method of this inventianwhich it 
irradiates to one surface of weave or knit material or nonwoven 
fabric, Vvitiwutadrrinistering or other treatment which provides 
protective layer in theother ore surface. In addition, according 
to rrethod of Ibis invention, being a thin weave or knit 
material or nonwoven fabric, it becomes possible to improve 
only one surface Therefore, it depends on this invention 
method and weave or knit material or nonwoven fabric which 
isacquired lias lad front and back Strang: function which is 
superior. In addition, weave or knit material or nonwoven 
fabric which is acquired with this invention method is superior 
in retention (Concrete, resistance to laundering) of front and 
back strange function, when graft polyrrerizationwas done with 
iirpregnation method , is superior in especial ly resistance to 
laundering. 

[0063] This invention weave or knit iraterial or nonwoven fab 
ric 

When graft polymerization it does monorrer which possesses h 
ydrophilic group in ttebydrophobic weave or knit iraterial or 
nonwoven fabric with method of this invention, weave or knit 
iraterial or nonwoven fabricwhich possesses front and back 
strange function which is superior isacquired. It differs 
according to weave or knit materia] or types of nonwoven 
fabric, types etc of monomer which possess property of for 
example below-mentioned(l) and (2), but weave or knit 
material or nonwoven fabric is acquired 

(1) Hygroscopic due to JIS L 10% method A, one surface ( pi 
asma illumination surface) is 3 second or less, other one surface 
( plasma non- irradiating surface ) is 1 00 second or more. 

(2) Quantity of hydrophilic group of one surface is 3 tirresorg 
reater of quantity of thehydrophilic group of other one surface. 
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[0064] It can calculate value of above-mentioned (2), with surfa 
ce elemental analysis due to for example ESCA like below. 



[0065] Namely, when rnonorrer which possesses carboxyl grou 
p it uses, as grafting ircnorrerthe trifluoroethanol, with 60 to 
70 °C extent , 1 to 10 hours extent reacting, it does 
esterification ofthe carboxyl group (hydrophilic group) which 
exists in weave or knit material or nonwoven fabric surface, 
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measures number of fluorine atoms (%)on surface of chart ( 
plasnB treatriEiit surface) and reverse side ( plasma untreated 
surface ). Because number of fluorine atoms is proportionate 
to quantity of carboxyi group (hydrophilic group), it 
cancalculale quantity of carboxyi group of surface and back 
surface, with the number of fluorine atoms as relative value. 
When it calculated, in this way among weave or knit material 
or nonwoven fabric of the (his invention hydropbilic group 
quantity of surface is more than quantity of thehydrophilic 
group of back surface, usually, becomes 3 times or greater 
extent. 

[0066] When monomer which possesses hydrophilic group othe 
r than carboxyi group it uses,as grafting nrraomsr chemical 
modification which responds to types of this said hydrophilic 
group isdone, quantity of relative hydrophiJic group can be 
calculated with elemental analysis duetoESCA Wlien for 
example grafting monomer has hydroxy group or inino group, 
it does chemical modification, makinguse of trifluoroacetic 
anhydride, when it possesses amino group, it is possible to 
domakinguse ofpenta fluoro benzaldehyde. 

[0067] When graft polymerization it does monomer which pos 
sesses acidic group in thehydrophobic weave or knit material or 
nonwoven fabric, when you dye making use of cationic dye, 
dyeing todo one surface ( plasma treatment it did surface) with 
structure salt bond of acidic group, because thedyeing it does 
not do other one surface for most part color 
conceiitrationdiffereiice occurs. Because as for weave or knit 
material or nonwoven fabric which is acquired with method of 
this invention, acidic group exists in only one surface, color 
concentration differencebeconES large in comparison with 
weave or knit material or nonwoven fabric which isirtproved 
with conventional method one surface. 

[0068] When it dyes making use of for exanple cationic dye [ 
Estrol Red, tradename , Sumitomo Chenical Co. Ltd (DB 69- 
053-5307) make], whenti frame o < ("S IC OM UC ", 
registered trademark and Sumitomo Chemical Analysis Service, 
Ltd )20 software built-in MacBeth spectrophotometer is used, 
it designates back surface ( plasma non- irradiating surface = 
dye exhaustion it has not done surface) as 100 %,the color 
concentration of surface ( plasma illumination surface = dye 
exhaustion surface) becomes 200 to 500 %. 

[0069] 

[Working Exanplefs)] Showing Working Example and Test Ex 
ample below, you explain this invention in detail . 

[0070] Working Exanple 1 

(1) Plasrm treatment 
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It did plasma treatment of weave (Below , " cloth " with there 
are tiroes when you say. ). making use of continuous system 
amxvspheric pressure plasma treatment equipment. 

[007 1) Polyester (PET) weave [ width 50 cm and length appr 
oxinBtely Im, weight 173 gfae ] was mounted in windup roller 
ofplasrratreataEntequipnfint. nixed gas ( helium :9 
Substandard Litter per Minute] and argon 1 SLM) of 
helium and argon was introduced into discharge space,under 
atnr>spheric pressure glow discharge plasm was generated with 
high frequency (RF) electric power [750W(frequency 13.56 
MHz)] . In order to blow out plasma destined for one side of 
cloth itirradiated, did plasma treatment in continuous, 
expanded view of irradiated part of continuous systemplasma 
u^arment equipment is shown in Figure 4. FurtherrrDre , as for 
lighlinglirnits(BXW) as for 12.5 mmX 500 mm,the cloth 
and counterelectrode (ground electrode) interval (A) as for feed 
speed of 6 mm and cloth itwas a 2 mny'mia At time of 
approximately 8 continuing, it did plasma treatment. 

[0072] (2) Grafting treatment 

After plasma treatment ending, you removed cloth from roller, 
aflerremoving once to ( air ) in atmosphere, you set to graft 
polynEri2ation equipment, treated polymerization reaction. 

[0073] It set cloth which plasma treatment is done inside graft 
polyma-ization equipment [ chamber entirety can be heated 
%'acuumpurrpirig equipment ], tlieair inside cloth satisfactory 
outgassing did vacuum punping and N2 purge overagain, being 
a place where it becomes pressure below 0. 1 Torr 
(Approximately 13.3 Pa), it stopped exhaust. Next, while 
hearing acrylic acid inside glass container to 70 °C extent, 
throughthe mass flow, N2 gas bubbling doing, with N2 gas it 
introduced acrylic acid rrtinorn^varxjriritoeqiuprEnl. When 
acrylic acid ( 100 rri) of predetermined amount is introduced, 
pressure inside equiprrBntbecame 30 to 40 Torr 
(Approximately 4 to 5.3 kPa ) with, acrylic acid after 
introducing, polyrrErLzation equipment (chamber) was heated 
in order for tbetenperarure of cloth inside equipment to 
becone 80 °C extent. After 2 4 hours, it started taking cloth 
fromeqtripnEnt. 

[0074] Graft polymer quantity of cloth which it acquires was 0. 
5 weight %vis-a-vis total weight of clolh. 

[0075] Comparative Example 1 

(1) Plasma treatment 

(conceptual diagramisshowninFigure 5. ) which did plasma tr 
eatment as CorrparativeExarrple, making use of parallel flat 
plate typetype atmospheric pressure plasma treatment 
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equipment ( Hirano Pbotoacoiistic KKimke). It inserted cloth 
(PET weave and 10 X 10 arc ) between electrode sheet, it 
substituted inside the plasma treatment equipment with gas [ 
helium gas 90 vol% and argon gas 10 vol% ] for specified 
plasm treatment, oulgassingdidandthevaaajmaidinl Torr 
(Approxiirately 133 Pa ), with plasm gas kept in atmospheric 
pressure. In plasma gas atmosphere, plasma illumination [ 
frequency 20 KHz . high frequency electric power lOOWand 
plasma illumination time 60 second ] was done under 
atrrDspheric pressure. 

[0076] (2) Chafbng treatment 

Next, cloth was removed from inside equipment, graft polymer 
ization reaction was done. It did polyrrerization reaction, 
making use of polymerization tube of capacity 160 ml which 
Teflon pipewhich in bottomis cut off in 2 to 3 cm 3 to 4 was 
insertedjWith gas phase graft polymerization, acrylic acid 2 ml 
was inserted in polymerization tube as hydrophilic tnonoirer. 
Next, it inserted cloth which parallel flat plate atmospheric 
pressure plasma treatment is done in polymerization tube,placed 
on Teflon pipe. It substituted inside polymerization tube with 
nitrogen gas , outgassing did and thevacuumdid \n 0. 1 Torr 
(Approximately 13.3 Pa ) , kept while reacting in vacuum It 
reacted, with teirperature 70 °C 8-hour . 

[0077] Graft polymer quantity of cloth which it acquires was 0. 
5 weight %vis-a-vis total weight of cloth. 

[0078] Test Example 1 absorbing water test 

With J1S L 1 096 method A , hygroscopic of cloth which is acqii 
red with the Working Exanple 1 and Comparative Example 1 
was appraised, result is shown in Table 1 . 

[0079] 

[Table 1] 



[ooao] • <&7x.mm<, i#«tf, Rif. i#sa 

Wtt&frofc. 

[0 08 1] *1fc*Lfc*»J:«, 



[0080] * water absorption lime, exceeds 1 second or less , and 
1 second, but there was adripping site of 3 second or less, but 
there was not a site which exceedsthe 3 second 

[0081] Fromresult which is shown in Table 1, as for cloth of th 
e Working Exanple 1, as for one surface it is a hygroscopic, 
other one surface is not a hygroscopicfor most part, it 
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-JUffifflflUl (6 5°C. 8BSB3) ^ T15<DS&W(CXft-D 
Ti- 
to 0 8 4] 
SH/HTiH (2 0 c c) 

h 7JU+ax^ >U 4 0mg (O. O 2 mol/L) 
DCC 4mg (0.00 1 mol/L) 



tf'./v> 6 2mg (0. 0 4 mo I /L) 

XPSIi. 0> Quantum 2000$fflL^TTia«)^#l-r i f7'3 
fc. 

[0 0 8 5] ^«f^isE : 1 0 0 u m<J> 
X&g : 1 5 kV. 24.3W 

y<XX*JU4F— : 1 8 7. 8 5 e V (wide) /2 3.50 ( 
narrow) 

[0 0 8 6] 



understands that it has possessed from and backstrange function 
which is superior. Vis-a-vis this, as for cloth of Coirparalive 
Example 1 also both sides beingdone, grafting because it has 
possessed hydrophilic group, both sides is thehygroscopic, it 
understands that front and back strange function is not acquired 

[0082] It depends on Test Example 2 XPS surface analysis 

Elemental analysis of surface of plasma iUurrination aspect an 
d plasma non- irradiating surfacewas done carboxyl group of 
acrylic acid which exists in cloth surface which isacqirired with 
Working Example 1 esteriftcation after doing, with XPS with 
thetrifluxiroerhanol. In addition, for comparing, concerning 
surface of cloth beforethe plasma treatment elemental analysis 
was done concerning those which esteriftcation aredone. 

[0083] Carboxyl group of acrylic acid was substituted with - C 
H2 CF3, in order the esteriftcation to do, trifliioroethanol 
sealing (65 °C and 8-hour ) wraclcraewithbelow-rnattioned 
condition . 

[0084] 

Sealing up vial bottle (20 cc) 
Trifluoroethanol 40 mg (0.02 rrol/1) 
DCC 4 mg (0.001 n»l/l) 

Pyridine 62 mg (0.04 mol/1 ) 

It did XPS, with below-ntntioned condition making use of the 
Quantum 2000. 

[0085] Analysis region: 100 m 

Xintensity: 15 kV and24.3W 

Path energy : 1 87.85 eV (wi de)/23.50(narrow) 

Result is shown in Table 2. 
[0086] 
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[009 1 ] Sffiff! 1 (D*m(DSffii:Sffi<Dfe 

SS^« '/a7-;> ( "SICOMUC" < ftftRflk (#) tt 
1b##rtr>*-) 2 07 7 hrt«-7^^»3fc3fcait* 

■7Rg^S = ^3g®) 06851*3 18. 



[0 0 9 2] SEiS^2 



[Table 2] 



[0087] Because acrylic acid group is substituted with - CH2CF3. 
tluorine atom of tbe3. 6-tbld of back surface (plasma untreated 
surface) to exist in surface ( plasrra treatrrent surface) of 
cloth of tlie Working Example 1. therefore, 3. 6-fold of 
bydrophilic group of back surface it can calculatethe 
hydrophilic group of surface. 

[0088] Analysis result in chart of cloth of Working Example 1 i 
nFigure 6, theanalysis result of reverse side of cloth of 
Working Example 1 in Figure 7, theanalysis result of cloth 
before treating is shown in Figure 8. 

[0089] Test Example 3 colors concentration 

You dyed with approximately 95 °C cloth which was treated wi 
tli theWorking Example 1 andConparativeExanple 1 , 
making use of respective cationic dye [EstrolRed, tradename , 
Surritoiro Chemical Co. Ltd. (DB 69-053-5307) make]. 

[0090] Only one surface dye exhaustion did cloth of Working 
Example 1 , dye exhaustion did notdo other one surface. On 
one hand, as for cloth of Comparative Example 1 both sides 
had done, tliedye exhaustion as for extent of dye exhaustion of 
each surface, with visualcould not recognize difference. 

[0091] After dyeing it measured surface of clolhof Working E 
xample 1 and thecolor concentration of back surface, making 
use of ti frame < ("SICOMUC", registered trademark and 
Sumitomo Chemical Analysis Service, Ltd. ) 20 software bitilt- 
inMacBeth spectrophotometer. When color concentration of 
back surface ( plasma non- irradiating surface = dye exhaustion 
it has not done surface) is designated as 1 00 %, color 
concentrationof surface ( plasma illumination surface = dye 
exliaustion surface) was 3 1 8.1 %. 

[0092] Working Example 2 
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(l)PlasnB treatment 

Polyester (PET) knit article [ width 50 cm and length approxi 
irately lm, weight 135 g/m2 ], other than designating feed 
speed as 2.5 mr/nin, plasma treatment was done with as similar 
to (1) plasma treatment of Working Example 1 . 



[009 3] (2) ^77 HUBS 

*i v &0. 1Torr (&J 1 3. 3Pa) USSSft, S»5*fc 
Xfl>B IM9-f^) SffllV 1m 

. fltSStfO. 5L/mi n£££J:?lC. 
*fcft*tt(tfc. SRLfcfc. Efl&3 0 0Torr (»4 
OkPa) 8 0°CKT2 4BSISJ0»Lfc. 



[0 0 9 4] flbtlfc*g«)^7 (-mSttSli. 
O±Sgl-*lL-C0. 5ia%t?fcofc. 

[0095] sosm 4 sa^jcttaixwasitSK 



m®.$mmLtz. stmit. jis L-0217 sts losfcttt-s 

T50[|]S£ l JIL, lOEzftil L fcfc 1 50@sStji L fcfcl: . 
05) <DK7Kff$fii]£. JIS L-1096 K^KSg As£ (jffiTii) 



[0093] (2) Grafting treatment 

Next, it removed clotlifrominside equipment, inserted in the p 
olymerization reaction equipment, in approximately 0. 1 Torr 
(Approximately 13.3 Pa ) after vacuum, it did graft 
polyirerization reaction dueto impregnationmethod. Making 
use of spray gun (Minute mist occurrence nozzle BIM type ) of 
•f *T ^ jp8 Ltd. make, moving clothof 0.5m width with 1 
rnmrn, plasma treatment of cloth spraying it didthe acrylic 
acid on surface whichis done. In order for atomized amount to 
become 0.5 liter/nin, with nitrogen gas it blew the acrylic acid 
spraying after doing, 2 4 hours it heated with 
pressureapproximately 300 Torr (Approximately 40 kPa ) 80 
°C. 

[0094] Graft polymer quantity o f cloth which it acquires was 0. 
5 weight %vis-a-vis total weight of cloth. 

[0095] Test Example 4 hygroscopic and washing resistance te 
st 

hygroscopic and resistance to laundering were appraised makin 
g use of cloth whichwas treated with Working Example 2 . 
Following to JIS L-0217 laundry method 103, 50 time 
repetition and the 10 times after washing and 50 time after 
washing, surface of the cloth ( plasma illumination surface) with 
following water absorption time of back surface ( plasma non- 
irradiating surface ), to JIS L-1096 water absorption rate 
method A(dropping method), itmeasured laundry, result is 
shown in below-mentioned Table 3. 



[0096] 
[Table 3] 
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[0097] a3f=*Lfc«s«fey, mmmz<D^^\t 



[0097] Fromresult which is shown in Table 3, as for cloth of th 
e Working Example 2, as for one surface it is ahygroscopic, 
otter one surface i s not a hygroscopicfor mast part, it 
understands that it has possessed front and backstrange function 
which is superior. In addition, after 10 times washing and after 
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50 time waging, ihehygjroscopic of surface is 1 second or less, 
also after 50 dire washing itunderstands that hygroscopic of 
surface is maintained washing reastance when cloth utilizing 
asclc4hir^isirr4X)rtanrpTciper^ usually, withstanding 
laundry of 50 lime or greater it isappraised as reference of 
practicality. 

[0098] Appraisal ofTest Example 5 grafting ratio 

grafting ratio was measured making use of cloth which is acquire 
dwiththe Working Example 2. It sought grafting ratio, with 
measurement method [ MB method G.F.Danidson and T.P.N 
eV ell, The Journal of the text ile lnstitut e, transactions , p. 
T59, March 1948 reference] which uses methylene blue 
(Below ,"MB "with it does. ). Namely, when cloth of 
Working Example 2 is soaked in MB solution, MB ionreacts to 
carboxyl group of cloth surface, MB solution concentration 
decreases. Therefore, concentration of MB solution measuring 
absorbance, it sought, itcalculated rmnorrer weight which reacts 
to MB ion. 



[0 0 9 9] if 7 7 -&ICTfS3S(1)lcft-3T* 
[0 1 0 0] 

Mi] 

ifv "7 X 1(111(8 



[0099] Following to below-mentioned Fcmula(l) generally, to 
seek it ispossible grafting ratio. 

[0100] 

[Mathematical Formula 1] 



[0 1 O 1] Mb-f^-^lzSliELfc^y T-msii. "sa 
Kst<1)f=STfi»T. 757 hVSfttllLfe. 

[0102] 757 k*i2. 757 r-ia3iiE&, arjji 

S L-0217 rk : M lOSSfCftoT, 5, 10.30atX50[alz$t-iS 

[0 10 3] B9(=sj*Lfctt*J:y. 500 TkM&lz t , 
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[12] ji^5C*mE75X-7teSgm<rj«l^S 



[S3] «*thLS»*SRE?5X*«kJiaafl>«£E 



[0101] Because monomer weight which reacts to MB ion to is s 
tdtable" cloth weight- untreated cloth^ weight after treating", 
fitting in above Formula (1), it calculated the grafting ratio. 

[0102] Grafting ratio, imrediately after grafting, following to 
andtheJIS L-0217 laundry method 103, measured after 5,10, 
30 and50timelaundry. result is shown in Figure 9. 

[0 1 03] Fromresult which is shown in Figure 9, it understands ev 
en afterSO time washing that state whi ch grafting is done 
ismaintained 

[Brief Explanation of the Drawing(s)] 

[Figure 1] Model diagramof absorbed water scattering nEchanis 
mof cloth(weave or knit material) 

[Figure 2] Conceptual diagram of continuous system atmospheri 
c pressure plasma treatment equipment 

[Figure 3] Conceptual diagramof blowing out type atmospheric 
pressure plasma Irealrrent equipment 
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[Figure 4] Is used with Working Example 1 conceptual diagram 
of plasma illurri nation section of continuous system 
atmospheric pressure plasma treatrrent equipmentwlrich 

[Figure 5] Conceptual diagramof conventional parallel flat plat 
e type plasma treatment equipment 

[Figure 6] Figure which shows surface analysis measurement resu 
It of Test Example 2 ( Working Example 1 - chart) 

[Figure 7] Figure which shows surface analysis measurement resu 
It of Test Example 2 ( Working Example 1 - reverse side) 

[Figure 8] Figure which shows surface analysis msasuremsnt resu 
It of Test Example 2 ( untreated article ) 

[Figure 9] Figure which shows result of Test Exanple 5. 

(Explanation of Reference Signs in Drawings] 

(A) Model diagramof absorbed water scattering of lr/clrophobi 
c weave or knit material 

(B) Both surfaces model diagram of absorption scattering of hy 
drophilic weave or knit material 

(Q Hyclrophilicsiirfaceandhydropto^ 

done model diagramof absorbed water scattering ofthe -weave or 

knit material which 

(1) Ffydrophobic domain 

(2) Ffydrophilic domain 

(3) Water drop 

(4) Water permeation layer 

1 : Electrode for discharge occurrence 

2: Matching device 

3: High frequency power supply ( RF) 

4: Cooling system 

5: Counterelectrode 

6: Nozzle gas outlet 

7: Plasma 

8 and 9. Inorganic insulator 
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i 0: Gas supply systemfbr plasma aeration 
1 1 : Dilution gas apply system 
12- Discharge space 

1 3: Matter being treated ( weave or knit material or nonwoven 
fabric) 

14: Exhaust system 

1 5: Vacuum container (bell jar) 

16 and 17: Insulator 

1 8: Electrode for discharge occurrence 

19: Counterelectrode 

20: High frequency power apply 

21: Matching device 

22: Matter being treated ( weave or knit material or nonwoven 
fabric) 

[Figure 1] 
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B. 9 I t — » 
1 Z : tt*£M 



rA'sPaterr^tm), Version 1 .5 (There may be errors in the above translation ISTAcannot 

held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:8(XM30-5727) 



JP OU59074A Machine Translation 
.[i9] 



[Figure 9] 




A- 6 mm 



B -IS. 5mm 



W- 5 0 Omm 



#X (Be. 



*SttS£ (RF) 



[Figure 4] 
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[Figure 5] 
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